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(54) PROTECTIVE COLLAR FOR VACUUM SEAL IN PLASMA ETCH REACTOR 

(57)Abstract: 

PURPOSE: To avoid the deterioration of gaskets and 
the production of contaminant particles by a method, 
wherein a protective collar is formed so as to protect 
the gaskets from a corrosive environment and does 
not contain metallic fillers and contains a 
thermoplastic material which is more resistant against 
the corrosive atmosphere than the material of the 
gaskets. 

CONSTITUTION: An annular protective collar 64 is 
composed of a thermoplastic main part 66, which is 
formed by injection molding or machining of high 
strength, heat-resistant and corrosion-resistant 
thermoplastic material and elastomer gaskets 68 and 
76. As the elastomer gaskets 68 and 76 are protected 
from any corrosive gas leaking whatsoever through a 
gap 78 between the top part of a side wall 1 2 and a 
sealing 20 so that any deterioration of the elastomer 
gaskets 68 and 76 and the production of contaminant 
particles in an etching chamber can be avoided. 
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1 

ini^mi ] 2oC0@S®(riqid surf aces) COre^^^ 
f*'r^:&{C^l i^;^ hv-:tfX^^ h (elastomeric q 
asket) <h ±t cc - ME^llti^ (seal assembl y) "Cfi^ffl f 
^IS^:^^-- (protective collar) 'C$)r>X. 

i^mo. ^m^iMt^ (meta] fillers) ^^Sf. HUtB^ 
$tl. '^(DW\mfMM^C^ On its cross-sectional are 

a) BfDSfcs^WL/. ^(DmtSLmkt. mi^mitf7.^y h 

CC® LSCiCC*tfS)brg30itlfc 2 *(3r)Jg<*SPl5t(finqer 
gHvt(a biasinq second member) ^{^^L. mJldJgt^cgB 

[fi;^31 3 ] mimmm 2 2 o;^-;^ ^ h 

fia^3S2tBtg<D«tS/7 5-o 
[IS*^4] SaiB:^^-li«tt3^3n-ct»^>. fg* 20 
JI2idiJcO(*S:^^-o 

Jl/^ h > (pol vethyletherketone). U ^ h\ ^* 
^ UVI^it'T? T F (pol yphen yl ene sulfide) ^cJj^C/ 
U h 5 • :7 J\^^ p • X ^ U > (polytetrafluoroethy 

lene) 6^-5 i^;l'-:7>63ltR$n^. . 5S*3H 1 gfitg 

commit 

U. ^2S[MffliJK:rHtrtB@Saitc>f^O^I^SiS-C(on pr 
oximal ends)g^^$ ngP^^WtCl^t^ra^^F^'S'r ^Pt 40 

tj:l\ IS^317fBIS<Dffilf/7^-. 

[is^jsi n 2o(7)Kig'r^as?:Ss*-r€>i^cc<^ so 
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r. 

[if^JIl2] mUiSmtf^-\t. >l^-vx^;ux-f- 
<fc O'^* y f* h -7 :7 o X ^ U >36^ ^^'t/- ^''^^i e> 

7sV-7-fj7.^v VliCmi^. Sl^«:St[^UrM3&^ti/c2 
*CD}gl*gPi^*0C<J:i5?f5JiR$n. ■ecDPHlCcg;0:.n)^cll2cD 
x^>; h'7--;^7:^>r-^ hiS^f^^L. mriaJittiPW;^^^ 
•iK2gi^--;UJ&Jigtt-^g5iBS**aMtc>rtL5^ffliJ0cE^^ 
J:^ccBuiBfgttgi5WA5?Sii6nrc^-5). ft^jtiii itaig 

mflB® 1 ffiS:C/l?iBlg 2 ffirHl(CBE3ffiC^'&$ tl/t (compres 
sively enqaged) H 1 CDx-^;^ h -7 — t^ — <b . 
ttrifi^ 1 OX^X h ■5^->'-Jl/g|5WS.O'SrjfB^i' >yN'F^ 
SBF^ItcBea^n. MsBM l ffiSO'milBII2 ffiHCCBEaH* 

[if5j^^ 1 6 ] ^(o^mm^^cx. mt^m i cox^x 

-cg7?)^n/c2*:cDfH:^gWcc^0^^$n. ^CDrelCCS 
Um 1 affiROs^tulBm 2 aStcM bJ1^ffl4CCJJ:;^5-S J: ^ (c 

CiS:*^ 1 7 ] f?iBK^^f.>>'W:7 7Xvx ^> 

0 . mtmm9\mtiEm^hfSLi> . n^m i 5 ibk 
[0 0 0 n 
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[0 00 2] 

;lolir. C2F»D^^- ^%iJ7>^ (carbon-fluorine qas 
Cc^f3^1DiAi?)6n^c -ecDt^'-^Xv^i, F <tCF3 0<i: 

t 0 0 0 3 ] H-n -^/^0#|^^^No. 052,519A1 tJ. 

(mwmw^^m.'X=7 X-7X ^> »; r ^ ^-^pa 

[0 0 0 4] -^OJ:/^>jrt;r^5?-ti. jMtRfi^kl'^t?:)'^ 
xyNCD±a)^$S^>"; n> (polysilicon ) :^^mi ti^ V 

[0 00 5 ] Marks ^CC J: ^ 1 9 9 2^9 8 B(^ihm. 
$^fc r Select! vity For Etchinq^n Oxide O/er A Nit 

ride ^ (D^w^m^^^mm^mK'^vrji^uo. 1/ 

9 4 1 5 0 Ui. INM<fcli<OJbCC 4 0 W 

[0 0 0 6 ] Collins mc^K> 1 9 9 2 ^ 1 2 >g 1 B 
iHm^tifc^mmiyQ 8 4 0 4 5^c>J:O'Collins 
^CCi:*) 1 9 9 2^9^8BCcailS$n/c*@f*lt^7 

/9 4 1 5 0 7ti, -en-en, ^MMRz^mmiiS^y' 40 

;^-<>>?-f-^Wf4?052fA?n, ±iB? Iffl 3^ n/cMarks ^ 

odiMr*jg$ n/c J: ^ ^fH— ^ y'<Diajmf)^mf&^ n 

[ 0 0 0 7 ] ?#CC, ±15? ^mt^^Z:^^ 50 
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4 

gg^ $ n/c ^(7)^2?^$^^ r ^ ^ - (c L l its ? 

^tli>1yf)m^L< . •en;&^'>Mn>'>-iJ>:5finfif 
t^r/U^ xOAll|gci:€:^&1-r^Ci (sealinqly enqa 

iiK>E>^rar9ir':^;;:^tcfiS$nJ^cCii^-;l/i$:i*fiRr S C i 
[0 0 0 8] ^^(Diy-V>if:^iii)K t/^X-^x-^^ 

x^ y b(Dm.omi^w>i>(ov^z>. ccD>'-';>y 

:^ri*&i. 2o<DIl*3&^6:F?Sa3:cC<!:*5^;&^-5/c. ^1 
tc. T^UA^'>ARfa^<7)iiM^^M^i^ai$nr. tb$5 

<t c;^^ofi^(ox > ^i^aitc fc c:r s ^m^t^mmom.^ 

55^D«t:f 6n/cx^.X h-7-;^*;^ir y h (elastomeric 
qaskets ) (^Mfi^tClIO > i?^) UC^btflS^ 
^^^:^->$/cJi'7i^:^;UCCj:^3r*:^^n (attacke 

d) . ^n^<oSt^^gfe^^<b?i^r^e^)-2,o -eco± 
[0 00 9 ] 

>>'^cDS?#^^c4ol^Ti^;^enr ^/c^5coS^4 

c©sit«. r;i/^x«i?Aaii±(o«!ftMJl^gf^-r 

aitf ^jg^tt^3R^'x<Di?fi(D/^ce)CcMjatc c i;^^ 
^m^ti^t\ ^b^^sc^tt:7;^3^^:^7-;^'>x7x hv 

— TgllSiftlXSn^ (are... machined of ) <b#rS 
(can fail) . 

[0010] :^^mt. vtmm<ommiox£^(om^^n 

fcUl^^ :7•'^Xvx-y^>yVT^^5^^^'>>'^'r^COi^•; 

[00 1 1 ] s/c. *^B^t7)ffefDaw^j. ssitiiitr^ 
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[0012] 

[0013] W®llifi19«CC4oair. sttffiAims:. 

[0014] W®^)5feWc*5t^rW. Sti;^5'-;{?^-eO 
mmm^l^r:. (an open end ) l^Uf^iS^ (a 

closed end) ^^T^o §afii(ffit3:. ScncfSit-^c^ 

(compressive f rictionalenqaqement ) CC^^2:4^ 

[0015] x^;:^ h > hCC^l^^n^^^ 

;l/X — f^Jlz-Jr h > (polvetheretherketone) . ^>0^^ 
^i; :7 jiXL/>t^;l/:7 T K (polyphenylene sulf 
ide ) i-rh^^^^VrtPX^U^ (polytetrafluoroeth 
Vlene ) "C^^o ^ /c. fi!l<Z)^^^JK. J:(>'t4lBES 
MHTfig^/ct^«g«finXpJfife^j:Jg:&^g!algi"SJMttWI4 (co 
rrosion resistant thennoplastics) i>JSttc. ^Stf^ 

[0016] :^§m^tmc. m&^i^mtf'y-. iojzc^ 

Wffiti:^ ^ -^fflt^ X-7X ^ > y i; T ^ ^ -cc 

[0017] 

[ *)Sfew ] ■^^^(D—mm^t . >'* -7 X V X ^ > tj 

[0018] gtttCS 1 tCli/ fSS®<tLr<D:^»;n> 
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6 

7X-;'<Dntc}fs^'rsi^»j3>/^.^cDigr'*'o. cn(c 

r3>) tC3^-r^»:7*'7Xvi^(7)7 vm^^^imitjii.^ (im 

pervious to ) v ^t^') -^-^B^-t hmm<o^ 

^i^^x^y ^>t5^r^i[5]B?tc, :7*^Xvp»90KSRO: 

[ 0 0 1 9 ] y -7-^3:. z:@$(l:^«®±u:0^$ ti 
/c <!: # w: «x ^ > y :7-p -fe;^ Pa^cDZlM< bli^3&^ 6 S S 

[0 0 2 0 ] Li)^L. T^'j-^-mmimm m^^:^. 

!B5iiicDxc.^>y;^)^^±$n, 4>or. irqgsn/c^fsg 
^b!|i5;g±:^<DK^t!BiJlS^ox ^ ^ > tystR/>^ffi«3 ti-s . 

[0 0 2 1 ] CCDiltRtitJ. X y ^>^'Ltf:\.^^mit^ 

m±^c^^rMitmmm^ffLx\::r (vias) ^x.>^ 

tpJt-^. ^(DJ:'>tj:4<'J-7-\itXz^X'7^CD^m(fCJ:h 

< -So 

[0 0 22 ] ^1». ±i^9lfl303-D-^''^'01#fW>« 

(D^xmm^nfc-^^commi^^y^'yX'^isiy 

T ^ ^^T, -E-cD r 13:. p^mm^m^m i 2 
;5LO'ia^i5i -<rx^jn 9±(o^m^iMiX 

7t-^)V 1 8 tci: 0 «; n > x/^ l 6 f)^±mx;m^^ ti 
^tJV- KMSH^^S^J^. (fiii^ 1- w^' 1 0 ^^t^.o 

40 ?gi^g2 2tC<l:J:)J)n?^$n'2>o 02-C7f^$fi^J:'5CC. 
13. ^ftaSWTki^i'^r-y h 2 8^iior±cc|j|/ct)-:>r 

i^^?^ii]xuy > h 2 e^Sif^-r^. c(OB.m\tt. 

^ xr^ARiSffJ(DlIII2 4«:iiLr, :E^fflfMl2?:i* 
[0 0 2 3 ] lg]6£t^R1grfl5T>f':^aw';U3 0«. RfS 

jBs^fiuM 1 2 co[pi 0 cc^;^)^n, -Mmm:(^^^^i^^'-M 3 

2tcg^$n. ^2gWtc^i'>/'^ 1 01^:7* vXvcc^2St 
figtCx^oU^^'-^rtS^T'S. A 1 2 03 $>^\.^tS i 2 

50 N4 Ocfc^^cf-m-cff^issn/c-b^s v^commw^ij^^ 
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[0 02 41 ^r- h JovzTM^^-^y^ti^:^ 6 5^ 

i'>^<-10tCC2 F6 <Dcl:'5>:cJacS:^7X^fitjA^^^ 
[0 02 5] +5^CCSffc 1 7 0StLh«::E3ll!iM 1 2 O 

ceK^tC^o-C 1 9 9 3^ 1 0,g 1 5 BCCttJ^S n/c* 

at^ffffiis^o 8/1 38 06 o-^tc^oi^rg^Tj^^nr 
[ 0 0 2 6 ] >";=i>i>-';>^'2 ooi^jgii. v'U^j 

»5>x.tc. '>';rj>i>- •;>y2 0«. m:l:ccj:^ 

/csg-caif^^nri^-s^o >i^2 otD^©j:^>^j: 
iag^fjfflitj. i>';=i>i/-«;>^^2 0ccH5^*3W-te>n/c 
l^.m>r't 4 4 6 Sft $ tifcft-^cc jj; t; r . - > ^^^'^ 

-*^;>^2 o-\cDSie^tJ, fln^fi2 2<bv- v>^2 

[0 0 2 7] ity^>^:7^n-feXCDra1, ]SJgiS«S3 2 0 

v-xs;iS^^:^ti. l^2K/Hzr2000--3000'7 

X^JI/I 9CcSJKUfc]SSS^iGK4 6cD^nVT;^1S^S^^ 
1 . 8 mz-C 500--1500'7-^h cDiaHCC ^ 
^. iy^)zxlyiy-')ly'^(0^mt. 20 0- 3 0 0XCD 

SSffltc^o-c. 4t5i:-e2 6 o-crs:S$nrt^ 

S. S^WIia^M^ajgli. 1 7 0 -Ci!: 2 3 0 -COEffltC 

^-:>r. 3i^t3:2 2 o'crcD^^^nri^^So C2 Fe 

;^';^atilti. S^2 0--5 0tli|l3l7?-fe>^>-- h>^U. 

1 0 ^ «; h-ju-c^s. 

[0 0 2 8 ] i^ftIicD/c86CDffiM&^>'j:x v ^> ^^'T^'P-fe 

So (^^{b^^^t^. CF2 . F *5 J: CJ^C 0^^-^(002 F 
6 CDS^^-C^So ttf^WCCfil^fiJg, T^jrt^^l 0 0-C 

^^i^^/^^^^TSrel. CF2 «-5-o^';^©r§ 

[0 02 9 ] S2tcir:$riSJ:^«:. ffefc!$f^j(0|g^^ffl 
tH$tC:iotir, T;t'S^':>A]lM24(DjggBUA48 

So ISSPV A4 8(C(J. rS5 0. 5 2acX5 4;!)^(ih>o 
Tt^S. 7fl5 0. 5 2RC>'5 4&C^i. 7 :d- P ;^ jj<> 

h 5 6. 5 8 i r:? D >:^'X'5r 
h 6 O^^^gSnri^So P:^-;K>^ 
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•Jv-tJ, t'';=i>^-'J>:5''2 OcbS^fWm 2.<!:C0 
rB^a)Eir^?:iloraitf, BM2 4(3:ii;^, 8 0"CCDajg 
tcjt}#$nrt^Sc<b*^6. r;i/$^':>Aiiii2 4(Dfi 
asv A4 8©p*gSS6 4CcJifS-rSo -ecDJt^ 

tt2 6 0-CSlC;^2 2 0-citO3!pnc>3]Sc^iaK-c»#3 
nri^S:fer'$>So rJb$^^AlIlt2 4±cD:7;1/:^p 

10 ;^tc4tfi>r VT^^f^i-v^M ortrr^^/j^StOSo 5 

x^^ ^>y:7*P-feXttico:7;U^P:^-;|<>^';^'2r h 5 
6. 5 8?r{S:&bT, 1 0<7)E5^cCSf^S^^ta 

C-To 

[0 030] cne>os«pgjii'^os?9^ti. irOC^« 

6^S<gttWfiF.^^>--^U F (sacrificial protective s 

hieid ) ^mmt^ctv^^o tf^-^mKi^-j\^t 

ffi (extended exposure ) <D^ik('Cii&^^mtf:^(iCj:^m 
:&3^ns*^feUn?^ct^<!:t^^!KttW8l#g^*:rc-ro 

g^So •?-o«SI:*7^-^J. ^c^SttB^?B:/P-fe;^«:j:'^ 
Xi'^hti. Ltcifi-yX. SffiK:K0#^6nSCi*5*C 
#So «^e^J^cCSii;t?^-;{>^ SffirfeS 0 0 0(0x 
^>i^ * 1^^^;l'tc«6fflpJfifeT'^>S. 
[0 03 1 ] l8t««li:^^'-6 4^^tJt^--P^ffliL» 
30 (HSr^SnTC^S, fM^:^7^-6 4^i. WttlfiS^ 

3n/c. ^Sl,^i«««»0X3n/c|gipJMt42^ft6 OfcJ: 
0*x^;^ > h 6 8*^6«J5S?nt:i^S« IS 

3 (b) tCTT^^nri^S. Jgt^gCW7 0ti. *>St>CC*f 

r^orsaasn, -mmcptmBictx-ox^K^. ^<ors 

fCx^X h v-^';;^^ h 6 8^^S-rSo 02Ji^S_ 

1 ZRO^iy 'J ^ >:>r U >y2 0.(D.2..o<ZPii'-- y> 
^ffi7*2'r7 4 Ic^ L^lf Jtcjr *5 S J: 5 . . //X ^ y h 

nii^hpx-^^^. ast*-^*Ccbw. 

[003 2-]-^-Jl-fflAZ:f*t3:MCC. SH^ ^ - 6 4 <b T 

^i.^x'i7ARig«mil2 4Pei^c^g^nru^sx-7:^ h 

h7.6^^tro x:,^>^- ^i'>.'<'-CD 

m(o^x\ Bfr^eetgtcfsj^^ns. ffis-r-<TcH5r^ 
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(face away ) cfc ^CC^^^n^C «hr^^. S 

< D^:rHi 7 8 G r >/,:^ i . o f)^ 6 ii^i r <_^i'^rj: 

10 

[0 0 3 3] ^(Di^Mt^'y-GAict. BfC^^g. iffSfc 
cfc C>'Jg:^ffitnt40l^ pJMt4W4r l^thfSMr ^ C <b Ait? 

h> (polyetheretherketone) . ^ ^ h\ ii< :7 

mS^Utfz^-U. ^57'i;->-:/^-^ (Greene Tweed I 20 
ncorporated ) 6 ifj,^? tin^ x^Xhv — 

»;ri> (fluorosilicon ) X^X 'Cf&M^tl 

[0 034] ^:5feWti^M<b?:c^75-ariaai$ti/c;&^ 

[0 03 5 ] ? etc. ^mMht^(D0^^mm<DWL!^.i)^ 
cDpjegJ^r ^ig|§H^cD^0icjiiffir ^ ^ c <!: T&^iSd?) 6n 
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[0 03 6 1 

ffl aE f* ^ S^ftT ^ C i A^T' t ^ , 

[ 0 0 3 7 ] ^:^c. Mitxiiria^wn^ffl-r 
[SmOJSms^jTlftBg] 

[^ 1 ] s 1 :^mnxnm$t\fcmm^y''yX'^aL 

3 > 5> y > :/RV^:E^mm\ r fflc ^ 6 n -S^SefeOSi* 

[^3] ^3W. :4^#Sa>^tc0^^|^^^ffl5:(*^:^r^-C. 
(sl) :/^X'5^X2r^>>/^i.>y'Crt<7)>'y n 

imi^<o—sm::KS\mm. ^ (b) ti, x^^>>?'$ 

lO-^t-WN*. 12-5majlt. 16- 

2 0- ^'-y>^^. 2 2 •ttll^.^S. 2 4-t;L'$ 

X'^A]!!!, 2 6-?^^xU>^> 2 S-Tki^-fr^^:^ 

3 0-r>'r:^n>r^l/. 3 2 -R F x;^;^=^^'-?^a. 
3 4 - -fe^ 5 ^RI^^;^>'N'-. 3 h^^';^:/^ 
^^'>r^*iaSH*. 3 S-^i-^vN':**. 4 0 ' -EE;^$lJW 

4 2- •:tfX7 -f- h\ 4 8--yA. 5 0. 52. 
b4-m, 56, 5 8- •:7;^:f U;^-;J^*>x5;^ h-^- 

mm. 6 2 H>gFBl.<^--j^.a l^a<^ ; 6 8 -x^;^ h 
v>-:<7;^^r^^ 7 0 ' •^t^S W»^^2 . 7 4-V-y 
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